Selection criteria are the key to success in resective surgery for intractable epilepsy. Using such criteria about 50% of patients admitted for assessment are considered unsuitable, half of these for neurophysiological reasons or because there is evidence of more than one area of structural abnormality. Selection for a good result from temporal lobectomy can be judged, both on the proportion of positive pathological lesions in the resected temporal lobes and on a high degree of seizure relief together with a low incidence of side effects. The same holds for other resections. The relationship between these factors is reviewed.
Introduction
The processes used to select patients for operation by neurosurgeons are as important, if a good result is to be achieved, as the technical expertise of the surgery itself. Changes in fundamental knowledge and diagnostic tools may change such selection processes. Recent reviews of the broad subject of surgical treatment of epilepsy (Polkey 1981) and the selection of children for surgery (Polkey 1980 ) are available. This paper describes and discusses the variety of patients assessed and treated by a neurosurgical unit interested in the treatment of chronic intractable epilepsy by resective surgery.
Two concepts to rationalize the surgical treatment of epilepsy have developed, these being either an electrically discrete epileptogenic area or a localized structural lesion as a cause for the epilepsy. Both neurophysiological and structural factors must playa part in the selection of such patients. Previous selection criteria for temporal lobectomy, the commonest and most widespread resective operation. took no account of CAT scanning, and although they largely define the tests to be used, do not specify the limits to which these tests may be taken. Such selection criteria are those of Falconer (1979) which may be summarized as follows: (I) Psychomotor and/or grand mal epilepsy, resistant to drug therapy, with a miniurn of one seizure per month.
(2) Neuroradiological studies (exclusive of CAT at that time), should exclude a space occupying lesion.
(3) The EEG should disclose an anterior temporal focus and there should be no contralateral spikes in a ratio greater than 4 : l. (4) The only psychiatric contraindication to operation is mental subnormality (IQ ofless than 60 points). Application of these criteria in independent practice over the five year period from I January 1976 to 31 December 1980 has suggested that certain deviations in psychometric data can give an unfavourable result and that the presence of a known structural lesion can probably have a favourable outcome. even in association with unfavourable neurophysiological features. 13 (22) 13 (22) 2n(47)
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Of these 59 patients, neurological signs were present in 19%, and significant psychiatric problems in 20% specifically for epilepsy. Of these 142patients, 58 subsequently underwent resective operations (Table 1) ; there were 59 who did not, and the reasons for this are set out in Table 2 . A further 20 patients were readmissions from Murray Falconer's material and 5 patients underwent other non-relevant procedures. The pattern of referral is non-uniform. Many centres made only single referrals, comprising 23% of all the material, but a higher proportion, 42%, of the non-operated patients. Centres which refer greater numbers of patients tendto have a higher proportion operated upon, since they comprise 34% of all referrals, but only 22% of the non-operated patients. The pattern of referral is also patchy; local neurologists, comprising about half the Regional neurological manpower, refer three times more patients than do their remaining colleagues. The complete breakdown of referral sources is as follows: local sources 26.5%, South East Thames Regional Area 7%, other London hospitals 19%, remainder of the United Kingdom 44%, patients from abroad 3.5%. This uneven pattern is consequent upon the poor results of these operations being readily broadcast, so that referring physicians must build up a group of successful cases before they have confidence in resective surgery.
Results
For the 59 patients who were not operated upon, the procedures proposed were temporal lobectomy in 71%, other resections in 20% and no operation in 9%. It is, of course, possible that patients who have been rejected might have been so rejected falsely. At one extreme of this range were patients taken in for courtesy reasons, a few who were not epileptic, and some with no obvious surgical target; this group comprised 22% of the total. A further 22% were patients in whom either we, or the patient, felt that their disease was not severe enough to merit surgery, or that further anticonvulsant medication could be explored. Finally, in a small group (9% of patients) operation was advised, but the patients refused, usually because they were dissatisfied with the relationship between the probability of a good result and the possibility of a side effect. Overall, temporal lobectomy is successful in about 40% of patients, and a useful improvement is seen in about 60% (Jensen 1975) .
In the remaining patients (47% of the non-operated group) there were technical reasons for refusing operation. In the majority of these it was felt that the EEG changes were too widespread, either in one or both hemispheres, to guarantee a good result. With some reduction in anticonvulsant medication and the use of quinalbarbitone (Seconal) to induce sleep, we have in some cases demonstrated focal abnormalities where the EEG otherwise appeared normal, and in others have shown more widespread abnormalities than those apparent in previous records. A small number of these patients appeared to have radiological or psychometric evidence of damage to the opposite hippocampus, in spite of a clear unilateral EEG focus.
' " The 58 patients who underwent resective surgery comprised 46 who had temporal lobectomies alone, and 12 who had other resections. When assessing the efficacy of the selection procedures, freedom from seizures and side effects represents a good selection and the reverse a poor one. It is accepted that a period of five years from operation should elapse before a final assessment is made. The majority of these 58 patients have been followed up postoperatively for shorter periods than this. However, 34 of the 46 patients who had a temporal lobectomy have been followed for not less than one full year since their operation, and their details are given in Table 4 .
The pathological findings in the 46 resected temporal lobes are shown in Table 5 . Operation is more effective when a positive pathology is found; thus 80% of the patients with a positive pathological lesion in the resected temporal lobe were improved compared with only 25% of those with non-specific changes. Positive pathological lesions were found in 85% of the temporal lobectomy specimens resected using the Falconer 'en bloc' technique, and the nature of these lesions was correctly predicted in 73% of the cases preoperatively. In the other 12 resective operations a positive pathology was present in all the specimens, and its nature was (15) • 75% of these patients had an appropriate predisposing illness correctly predicted in 85%. The four main pathological groups, similar to those previously described by Falconer (1971) , were mesial temporal sclerosis, tumours, other lesions and nonspecific changes. Positive predictions were made in cases with mesial temporal sclerosis on the basis of a clinical history of antecedent febrile convulsion or similar illness and appropriate radiological changes. In the case of tumours and other lesions, positive predictions were made on the basis of CAT and air encephalogram (AEG) appearances.
A crude system of scoring the preoperative selection criteria for temporal lobectomy has been devised. The basis of this scoring system, set out in Table 6 , gives patients with evidence of disease localized to one temporal lobe a high score, the maximum attainable being eight points, and the least possible score being minus two points. The tendency for patients with discrete lesions of some chronicity to have widespread EEG changes was unwittingly compensated for by giving a score of plus two for positive radiological lesions. The result of the operation, in terms of seizure relief, is graded according to a system suggested by Jensen (1975) which grades patients as follows: grade I, less than 5 fits in all or less than one fit per year; grade 2, fits less than 25% as frequent as before; grade 3, fits between 25% and 50% as frequent as before; grade 4, fit frequency unchanged. In the 34 patients followed up for at least one year, the average score of21 patients in grade I was 4.8 points; of 4 patients in grade 2 was 4.2 points; of2 patients in grade 3 was 2.5 points; and of7 patients in grade 4 was 3.2 points.
Discussion
Almost half of the non-operated patients were refused because they were not bad enough or were inappropriate referrals, but this was apparent only after our assessment. A small number of patients, 9%, refused operation when offered it after informed discussion. Some 20% of the non-operated group had personal or psychiatric problems. Although it is well-known that poorly controlled psychomotor epilepsy can be accompanied by an aggressive personality disorder (Falconer 1973) , a small number of these patients were different. They were subject to impulse aggression, and were referred because such episodes were thought to be ictal in origin and to have a neurophysiological basis. However, neither of these ideas could be sustained on inpatient assessment.
In one small group of patients evidence presented to suggest malfunction of the temporal lobe opposite to that displaying the EEG focus. There was psychometric evidence of malfunction of the opposite temporal lobe, when cerebral dominance had been determined using a carotid amytal test. In addition, some patients had dilatation of the opposite temporal horn on AEG. Early in this period 3 patients with inappropriate psychometric scores were Figure 1 . Slice from an unenhanced CT scan showing a calcified lesion in the left temporal lobe of a 3-year-old child who had suffered with minor epilepsy from a few weeks after birth. Her EEG at six months of age showed focal abnormalities but she subsequently developed gross bilateral abnormalities operated upon, and although good control of epilepsy was established in two of them, serious psychiatric disturbance ensued. In one patient the epilepsy returned and the paranoid psychosis abated. Another patient died after an accident, and examination has revealed that his opposite hippocampus appears to have been neuroanatomically normal. Two of these patients had mesial temporal sclerosis in the resected specimen, and the other the residuum of old encephalitis. The precise origin of these disturbances remains obscure.
If a definite pathology is found in the resected temporal lobe, then the chance of a favourable outcome from operation is much increased (Falconer & Davidson 1974) . Therefore, any selection process in which a high proportion of the resected specimens yield positive pathological lesions should be effective. It is, however, becoming clear that a single discrete lesion in one temporal lobe may produce widespread EEG changes, often evolving so as to produce an EEG picture which does not correspond to the selection criteria already mentioned. Such a case is illustrated in Figures I and 2 . This kind of neurophysiological picture may be reversible in the same way that Krynauw (1960) described reversal of the abnormal neurophysiological changes in the unaffected hemisphere after hemispherectomy. The crude scoring of preoperative features to predict the result of temporal lobectomy is shown in Figure 3 for the 34 patients who have been followed up for at least a year. Although as expected those with a high score do well, and those with the lowest score do badly, nevertheless there are exceptions in both directions. In some the presence of focal pathology may have occurred in a susceptible brain which continues to produce epilepsy. In others the scoring takes insufficient account of the presence of a 'zone epileptogenie', the cause of which is unknown, against the background of an otherwise normal brain. Such a scoring system, biased towards a discrete structural lesion, can act only as a prognostic indicator, rather than as an absolute guide to selection for surgery.
